Triggering of the activity of phospholipase A2 by an electric field.
In this paper we show that the action of phospholipase A2 can be triggered by applying an electric field across a 1,2-didodecanoyl-sn-3-phosphoglycerol monolayer residing between an alkylated silicon surface and water. When the silicon wafer served as a cathode, rapid activation of porcine pancreatic phospholipase was observed and did depend on the magnitude of the applied potential. The degree of activation was different for the pancreatic phospholipase A2 and snake and bee venom enzymes. Maximally, a 7-fold activation of pancreatic phospholipase A2 was observed when the applied potential was 75 V. The effective field over the lipid film could be estimated to be approximately 25-175 mV, i.e., in the range of membrane potentials found in cells. On the basis of these results, we suggest that changes in membrane potential might be an important factor in the regulation of the action of intracellular phospholipases A2 in vivo.